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DETAILED ACTION 

Continued Examination Under 37 CFR 1.114 

1 . A request for continued examination under 37 CFR 1.114, including the fee set 
forth in 37 CFR 1.17(e), was filed in this application after final rejection. Since this 
application is eligible for continued examination under 37 CFR 1.114, and the fee set 
forth in 37 CFR 1 .17(e) has been timely paid, the finality of the previous Office action 
has been withdrawn pursuant to 37 CFR 1.114. Applicant's submission filed on 24 
February 2010 has been entered. 



Claim Rejections - 35 USC §112 

2. The following is a quotation of the first paragraph of 35 U.S.C. 112: 

The specification shall contain a written description of the invention, and of the manner and process of 
making and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the 
art to which it pertains, or with which it is most nearly connected, to make and use the same and shall 
set forth the best mode contemplated by the inventor of carrying out his invention. 

3. Claims 7, 12, 13, and 18 are rejected under 35 U.S.C. 112, first paragraph, as 
failing to comply with the written description requirement. The claim(s) contains subject 
matter which was not described in the specification in such a way as to reasonably 
convey to one skilled in the relevant art that the inventor(s), at the time the application 
was filed, had possession of the claimed invention. 

4. Regarding claim 1 3, the examiner does not find support for the limitation in claim 
1 3 of "calculating a currently required rotating speed for the motor base on... only if the 
current position of the rotating cam corresponds to the compression stroke..." The 
examiner finds instead that the cited paragraphs indicate that the required speed is 
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calculated regardless of cam position, and also that specific desired speeds are 
discussed for the aspiration section of the pump cycle in other sections of the 
specification (for instance, paragraph 44 of the PGPub of the instant application). The 
setting of these speeds constitutes control by the examiner's understanding based on 
the position (within the aspiration stroke) and the dosing requirement (which had to 
have been previously sufficiently high as to require a complete compression stroke. 
The phrase, "only if effectively sets forth a negative limitation which the examiner does 
not find in the specification, and which the examiner finds contradicted by the setting of 
a maximum speed during the aspiration stroke. It is therefore unclear how the language 
recited in claim 13 may be considered supported. 

5. Regarding claim 18, the examiner does not find support for an increase in the 
linear speed of the ram. The examiner notes that there is support for an increase in the 
rotational speed of the motor and cam at the end of the compression stroke, but this is a 
separate and distinct quantity from the linear speed of the ram. The examiner notes 
that as drafted, this contradicts the "substantially constant linear speed of the ram" 
recited in parent claim 15. 

6. The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

7. Claims 7, 12, 13, and 15-20 are rejected under 35 U.S.C. 112, second 
paragraph, as being indefinite for failing to particularly point out and distinctly claim the 
subject matter which applicant regards as the invention. 
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8. Regarding claim 13, the claim recites "providing input of a required quantity... the 
required quantity being that to be delivered during the compression stroke of the 
metering cycle..." Given that the claim recites a diaphragm driven by a cam as the 
motive element, and that cams are generally understood to be of constant profile, the 
plain meaning of the "required quantity" as recited by claim 13 is the volume of fluid 
displaced by a compression stroke of the pump, which is a fixed quantity resulting from 
the relative dimensions and placement of the diaphragm, ram, and cam. It is therefore 
unclear how this can constitute a meaningful input to the calculation step. The 
examiner notes that the claim does not specify any kind of rate or quantity/per time 
limitation. 

9. Regarding claim 15, the claim positively recites "a compression stroke" in lines 3 
and 6. 

Claim Rejections - 35 USC § 103 

10. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

1 1 . Claims 7, 12, and 13, as best understood by the examiner, are rejected under 35 
U.S.C. 103(a) as being unpatentable over Haberlander et al. (US 6,457,944) in view of 
Moddemann (US 2002/0067148). 

12. Regarding claim 1 3, Haberlander et al. teach a method for controlling a pump (1 , 
see col. 5, In. 65-67) including a pump element which may be a diaphragm (col. 2 In. 
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27) that is actuated by a ram (2, see col. 5, In. 50-55) which is powered by an electric 
motor (3), comprising reciprocating the pumping element by rotation of the cam. 
Haberlander teaches that the reciprocation takes place in a first direction for a 
compression, or pressure, stroke and in a second direction for an aspiration, or suction, 
stroke. Haberlander et al. also teach providing input of a required quantity, in the form 
of a pump stroke and a total dosing volume, to a positional controller (8, col. 6, In. 63 
through col. 7 In. 2, and col. 7, In. 39-41) that is coupled to a motor controller (4). 
Haberlander et al. further teach providing input of a current position of the rotating cam 
(from sensors 1 1 ) to the controller (8), calculating a currently required rotating speed 
based on the position and required quantity (col. 7, In. 17-41), and transmitting that 
required speed to the motor controller (4). Haberlander et al. do not specifically teach 
that the motor is an electronically commutated (EC) motor. However, they do teach that 
at least frequency and thus rotational rate control is necessary for their method, and 
realized by their pump. Moddemann teaches an EC motor (2), and teaches that it has 
position and speed control capabilities (paragraph 15). It is thus apparent to those of 
ordinary skill in the art that the EC motor of Moddemann could be substituted for the 
asynchronous motor of Haberlander et al. by known methods of motor installation and 
control circuit linkage, to achieve the predictable result of an operational metering pump 
as in the system of Haberlander. Where a claimed improvement on a device or 
apparatus is no more than "the simple substitution of one known element for another or 
the mere application of a known technique to a piece of prior art ready for 
improvement," the claim is unpatentable under 35 U.S.C. 103(a). Ex Parte Smith, 83 
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USPQ.2d 1509, 1518-19 (BPAI, 2007) (citing KSR v. Teleflex, 127 S.Ct. 1727, 1740, 
82 USPQ2d 1385, 1396 (2007)). Accordingly Applicant claims a combination that only 
unites old elements with no change in the respective functions of those old elements, 
and the combination of those elements yields predictable results; absent evidence that 
the modifications necessary to effect the combination of elements is uniquely 
challenging or difficult for one of ordinary skill in the art, the claim is unpatentable as 
obvious under 35 U.S.C. 103(a). Ex Parte Smith, 83 USPQ.2d at 1518-19 (BPAI, 
2007) (citing KSR, 127 S.Ct. at 1740, 82 USPQ2d at 1396. Accordingly, since the 
applicants] have submitted no persuasive evidence that the combination of the above 
elements is uniquely challenging or difficult for one of ordinary skill in the art, the claim 
is unpatentable as obvious under 35 U.S.C. 103(a) because it is no more than the 
predictable use of prior art elements according to their established functions resulting in 
the simple substitution of one known element for another. Thus provided, the EC motor 
of Moddemann would produce rotation of the rotor via a rotating magnetic field as 
claimed, under the control of the motor controller (9, 1 0). 

13. Regarding claims 7 and 12, Moddemann teaches capturing the position of the 
motor via an integral rotor position sensor (1 1 ). Those of ordinary skill would appreciate 
that such a position would be directly analogous to the position of the cam of 
Haberlander et al., since the cam would be directly coupled to the rotor. Further, as 
Haberlander et al. teach providing position data to the positional controller (8), this 
implies at least an operational coupling of the positional controller and any position 
sensor. 
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14. Claims 1 5-20 are rejected under 35 U.S.C. 1 03(a) as being unpatentable over 
Haberlander in view of Moddemann, Llewellyn (GB 2,130,305) and Takahashi et al. (US 
5,664,937). 

1 5. Regarding claim 1 5, Haberlander et al. teach a method for controlling a pump (1 , 
see col. 5, In. 65-67) including a pump element which may be a diaphragm (col. 2 In. 
27) that is actuated by a ram (2, see col. 5, In. 50-55) which is powered by an electric 
motor (3), comprising reciprocating the pumping element by rotation of the cam. 
Haberlander teaches that the reciprocation takes place in a first direction for a 
compression, or pressure, stroke and section for an aspiration, or suction, stroke. 
Haberlander et al. teach that the electric motor (3) is asynchronous, and that the 
operating speed thereof may be varied (such as during the suction cycle). Haberlander 
et al. do not teach varying the rotating speed of the cam during a compression stroke of 
the pump. Llewellyn teaches a cam-driven piston pump, and in particular teaches that 
the cam is driven to drive the pistons at constant speed (page 1 , In. 1 19) so as to 
produce a uniform flow rate (page 1 , In. 29-34). Llewellyn teaches accomplishing this 
by varying a profile of the cam while maintaining rotational speed thereof. However, 
those of ordinary skill in the art are aware of the mathematical disciplines of kinematics 
and calculus, and would thus be completely capable of deriving formulae for producing 
constant piston linear velocities given any cam profile. Further, Takahashi et al. teach a 
precision pump which includes altering the rotating speed of a motor to affect pump 
output pressure evenness (col. 2, In. 26-32). Therefore, it would have been obvious to 
one of ordinary skill in the art at the time of the invention to modify the pump control 
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system of Haberlander et al. to vary the speed of rotation of the cam as taught by 
Takahashi et al. to produce constant velocity of the pumping element, as taught by 
Llewellyn. Thus modified, one of ordinary skill would appreciate that the rotational 
speed of the cam would decrease to a minimum halfway through the compression 
stroke, as the component of the cam's movement in the direction of the stroke would be 
maximum at that point in the stroke and the rotation speed would decrease to it's 
minimum to maintain the constant linear motion of the diaphragm. Further, Haberlander 
teaches that it is "possible to significantly shorten the suction cycle relative to the 
pressure cycle" and that this results in a reduced gap in dosing. Thus it would be 
obvious to accelerate the rotating speed of the cam from a minimum to a maximum 
speed starting approximately halfway through the compression stroke so as to maintain 
the constant linear speed of the diaphragm, and to maintain the maximum rotating 
speed through the aspiration stroke to minimize the time duration of that stroke. 
Further, Haberlander et al. do not specifically teach that the motor is an electronically 
commutated (EC) motor. However, they do teach that at least frequency and thus 
rotational rate control is necessary for their method, and realized by their pump. 
Moddemann teaches an EC motor (2), and teaches that it has position and speed 
control capabilities (paragraph 15). It is thus apparent to those of ordinary skill in the art 
that the EC motor of Moddemann could be substituted for the asynchronous motor of 
Haberlander et al. by known methods of motor installation and control circuit linkage, to 
achieve the predictable result of an operational metering pump as in the system of 
Haberlander, as above with respect to claim 13. 
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16. Regarding claim 1 6, Haberlander et al. teach that the rotational speed of the 
motor is varied based on a sensed rotor position or a sensed cam position (col. 6, In. 
25-34). One of ordinary skill would appreciate that sensing the one is equivalent to 
sensing the other, given that they are utilized to determine fore and back dead center 
positions, and that thus both are sensed and utilized in the control algorithm. 

17. Regarding claim 17, according to the combination, the cam is kept at a maximum 
rotating speed during the aspiration stroke and would thus tend to begin the 
compression stroke (which the examiner notes begins at the end of the aspiration 
stroke) at that maximum speed. Further, the component of the cam's movement in the 
direction of the diaphragm stroke would be minimum at the beginning and end of the 
compression stroke, thus in order to maintain a constant linear motion, the rotational 
speed would necessarily be maximum at the start of the compression stroke. As 
geometrically required to maintain constant linear ram speed during compression, the 
rotation of the motor would necessarily slow around halfway through the compression 
stroke and re-accelerate toward the end. This is a function of the component in the 
direction of reciprocation of the point of contact between the cam and the ram. 

18. Regarding claim 18, as best understood by the examiner, the combination of 
references teaches increasing the speed of rotation of the cam toward the end in order 
to compensate for the decreasing reciprocating component of the cam's motion at that 
point in the cycle, in order to maintain as much as possible the constant ram speed. 
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1 9. Regarding claim 1 9, Haberlander teaches operating the motor at a substantially 
constant (maximum) speed during the aspiration stroke (col. 7, In. 45-48). With a 
constant profile cam, this will lead to a variation in the linear speed of the ram. 

20. Regarding claim 20, Haberlander teaches that by maximizing the speed during 
the aspiration stroke, the aspiration stroke is made much shorter than the compression 
stroke (col. 8, In 49-54). Since the ram travels the same distance in both strokes, its 
average speed will be lower during the compression stroke than the aspiration stroke. 

Response to Arguments 

21 . Applicant's arguments filed 24 February 2010 have been fully considered but 
they are not persuasive. 

22. With respect to the new matter rejection of claim 1 3, the examiner does not find 
support for the negative limitation as claimed in the cited paragraphs of the 
specification. Instead, the examiner finds that the speed is calculated throughout the 
metering cycle of the pump. In particular, in the aspiration stroke (which is based on the 
rotor position), the calculated speed is the maximum of the motor. Since the pump will 
not reach the aspiration stroke except after a compression stroke, the calculation 
resulting in maximum speed is based on the previous reading of the desired quantity 
requiring a cycle of the pump. 

23. With respect to the indefiniteness rejection of claim 13, the examiner maintains 
the position that the plain meaning of "the required quantity being that to be delivered 
during the compression stroke of the metering cycle" (emphasis added) indicates the 
displacement of the pump, which is a fixed quantity. If the limitation of a "required 
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quantity" is intended to signify "a required rate of delivery" or the like, then it should be 
clearly recited as such. As currently drafted, the claim misleads those of ordinary skill in 
the art as to the intended scope of the claim. 

24. With respect to obviousness of claim 13, the examiner again points out that the 
claim does not require varying the motor speed within a single stroke, even if the speed 
calculation is only being performed during the aspiration stroke. The language of the 
claim reads equally on calculating a number of strokes per a unit of time required to 
deliver a specific dosing rate, which does not require adjustment within a single stroke. 
The examiner notes that these limitations are recited in new claim 15, and are 
addressed above with respect thereto. 

25. With respect to the argument that one of ordinary skill would not replace the 
asynchronous motor of Haberlander et al. with an EC motor as taught by Moddemann, 
the examiner disagrees. Both motors are electric motors capable of position and speed 
control, and are thus capable of controllably operating as a prime mover for a pump. 
Therefore, as discussed at length above, the substitution of an EC motor as taught by 
Moddemann into the system of Haberlander et al. is regarded as the mere substitution 
of one known type of motor for another. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Philip Stimpert whose telephone number is (571)270- 
1890. The examiner can normally be reached on Mon-Fri 7:30AM-4:00PM, EST. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Devon Kramer can be reached on (571) 272-71 18. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/Devon C Kramer/ 

Supervisory Patent Examiner, Art 

Unit 3746 

IP. S./ 

Examiner, Art Unit 3746 
31 March 2010 



